Searching PA J 



1/2 



PATENT ABSTRACTS OF JAPAN 

(11 publication number : 2001-118956 
(43)Date of publication of application : 27.04.2001 



(51)Int.CI. 



H01L 23/12 
H01L 21/60 



(21 application number : 1 1-299058 
(22)Date of filing : 21.1 0.1 999 



(71 Applicant : MATSUSHITA ELECTRONICS INDUSTRY 
CORP 

(72)Inventor : NAKAMURA YOSHIFUMI 
SAWARA RYUICHI 
KAINO NORIYUKI 
SHIMOISHIZAKA NOZOMI 
KUMAKAWA TAKAHIRO 



(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
where cracks hardly occur in a wiring located at a stepped part 
SOLUTION: A semiconductor device is equipped with a 
semiconductor element 2 with a main surface where an electrode 
terminal 3 is formed, an insulating layer 4 which is formed on the 
main surface of the semiconductor element 2 with the exposed 
electrode terminal 3, outer terminals 9 formed on the insulating 
layer 4, and a wiring 6 electrically connected to both the electrode 
terminal 3 and the outer terminal 9 where the insulating layer 4 is 
provided with tapered or stepped side faces 8. A part of the wiring 
6 is formed on the tapered or stepped side face 8. 
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:/2©£H±lC*;*fS!©«i*ttwJK« US: 
±C%»»fil2&R«|lC3iE|tdK«jBTt>. * 

B§-r>3rSjg («o ttijpvi 5 o o~>>j— x©*#m 

15 «*lt*fflt»T, 2 0 0 0 r pmfCT4 0«>WXtr>n— 
>ttK:«k*^Sffofc«, 8 0"CT?3 0ftffi<DWfcM 

[0 0 4 5] Jfcfc," H4 (b) ICjR-r.k'Sfc:, e^CD 

20 B _l ifc3tt6 0 (BSJfc (ttfbt) ) shwt*. 

js^-m, a5?ti4»8&B 1 1 \zmfflz.fflm&mf&r& 
&*©*.*£» t&r', z.<Dmxm& mmemytmi t 

) J:D<b^KXST«Xtt«KJ|l IK* 5 0 
&5£©B7ta<fc 0 <b*V>ft3Hrc% 5 0 & 
25 JHit-T* t. ®7ti±«I&B 1 1 t^tt^BMB l l <DT 

to (Ay->^—> 3 >«t7) t©^#B-cas^ec 

S©T> &RS*£ft&*5 2fc«tt>T» jgftBBl 5©S 

ia©^3ttt«fi&g 1 1 ««xdn«. 5 2 k i 
oTv »tw©»iafcflr«-r*«aiiett»iBa i i©tsb 

I I fcsi*frssitfitt, Mfecomftmv 1 . 

2fgJK±Ta&0. 1. 5fSet±T»SJlt*t*W*L 
t». **SS^IiTtt. «^©S*»l OOmJ/cm' 
35 CMUT, 5 0 0 m J / c m ! ©8Mtjt 5 0 CDRggt 
Sff^fc. flftfettWl&ffi i©TiS (Sfctt. '/x 

Tt- /^©»«*iE*«Ci:"b"C***«. 04 (b) \Z 
40 [0 0 4 6] ^(C, 04 (c) C*T«J:5fC. ^502: 

-/TttoniB 8 e*T«iaiNi 1 7 *mmmm 

•Cit. 1 0 %im.Qc-)r V U ^A^ffl^iTS«$•fTt^fc 
1 5 0 , CTl^©^{k5nS*fT3^<*:t < ko 
45 T, ^-/tft 0d^7 Ofln?, J9$«t|$5 0tfm©fbHk 

s 1 7 zmrz. 

[0 0 4 7] ^»©ft||5S:ffl^T»»«l 7±IC 

0 0 -5. 

so to o 4 8] *&mmmiz&tui. &yt&®simi:myt 
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(*Jfi^4) 0 5 (a) ~ (d) £#MU&*i'=>. 0 

i izmhrcy-mfomw i o o ©<tficDSjg^fe*m^-r 
[0 0 4 9] nwMzmmffi? 3*^Bg$nfc# 

b T*3 < d i Him £ Vv> 
[0 0 5 0] 05 (a) JC^-r<k'5C ^ft:^ 

*i#£tf£n£„ iSftttfifligJI 1 lOIMl 0 

om«gBK*fLT, 0iia«^5 o~3 o omsss-g-^n 

ft, ^-Y n— ^— h-t>xtT>n— hffiftfSffl 
Mitms. #*flgJ§^T*te. ^tt«fl&«i|sfi: 
UT, *B§-f >*f3i§ (#0 ttSPVI 5 0 0y'J-X 
©*#£!8tBf*fl!V>T. 2 0 0 0 rpml;T40W7 

3£tt8tflMJI 1 1 <DH## 1 0 OSSSBtcttUT 1 0 OS 
[0 0 5 1 ] ^tC. ^tt^SM 1 1 lC-^*n^fi§fi|E<D 

m<om\t. myt&mmmi i oh#»i o osagBc:** 

■ bt. fai o~i o ofiagBiciaS-r-5. 

*HtO©*g$£<Da£ 1 0 0«»g&£Lfc£#. tajxtf, ^ 

i o omm&&T<Dmm*nmzii:z>&v\z(&.i&m*m 

&0\ZU&M*^ft?2>. #*6SP!iT-te. 8 OtT'3 
0»MOfla6«*fT5C:i:KJ:oT«F«l©«SIIIKU 

®7ttt«s&« 1 1 ©@## i o o«»gBK2tLT. ^j* 

[0 0 5 2] &\Z. 05 (b) KS-*\fc3fc:. 

Jl 1 1 lift 5 0 £HS STf -5. *HJiS^^T*«. gfta 5 
0 OmJ/cm l X3t5 0<D^»SrfTofco ft5 0<D88 

[0 0 5 3] 0 5 (c) Kjfc-f «fc5IC. ft5 0£ 

MBM 1 1 *JBfr>Tfr>«0>T. affe-r-St, #JgftgBl 
8*<Rfc5&£*lT, r— /iM6t>m\i9 OSW^ftgBl 6 



[0 0 5 4] 0 6 (d) CSti^lC, ItSn 

fcaatttwisji 1 1 ^*n-5^!i«sri^*-rsfc*ic^ 

05 tin s#j«-r<&. Kmtt<DW~Mft?zmm<Dte 
\z\$mm&K±\zm?£2iff\z, ytmM<D'&<D®Mw<D 
®\z. myt&mmm 1 1 \zmft?zmm*mmis-&z> 
wtitmmm 1 1 wwttr*. &yt&®mm 1 1 © 

10 g^MII 1 KDiRiBSMtt, _hH 

<D**tT® (i*)*ffi) £9t>#K&0> ^©jfe*, ^~ 

&®mm 1 1 ^e.^*$n^«gj«©««, iSftttefBgjs 
i i<d@#5m o osagBtcttUT. csj^.«4 osagp 

15 KA±T$>-5„ 15 0ttmP5©i«l 

&®S 0 (tmCiSl 1 7 SlllFJftfltt^MSt- 

20 o oaasct^Lx. i o~i o oaa^-cs-s. 
[0055] ^tc, 2t%\(D&ffi&m^Tmmm 1 7±ir 

[0056] ^m^m\z^ix\t. T%&zntc.m%m& 
25 im\z<s<£nz>mm*fo3kVTm?t&®mm 1 1 

(*Jfi^li5) 0 6 (a) ~ (c').£#RRl,ft#f&. 0 
1 tC^Lfc¥iS#glM 10 0 OOfi&O^it^S^ift^-r 

30 erF-m, mm&mz £mu^j:m^\zm.mv, 

[0 0 5 7] *r» 0 6 (a) fC^-TJ:5lC. 3E®±(C 

35 j&ffc-rs. **«s»*T?.tt, *^>*s3it (*) ass 

PV I 5 0 0->U-Xtf>*#S!mBg£ffl^T, 2 0 0 0 
r pml:T4 0#p B lXtT>n- hffitc«k-5^^ff o^S: 
8 0tT3 0»Plffl(SKUfT5Ctl:i^T. g 

x&mmm 1 1 

40 [0 0 5 8] ^(C, 06 (b) (C^-TipJC, 

«i i tc3i£5 ozmtt-rz. ^mmmmx'it. m^tms 

0 0m J/cm l -C3t5 OroggW^ffofc. 3t5 0©» 
45 *5£tm^-r*S£;!i6^l£K*5W-5Bfta5 0 OmJ/c 

[0059] -a\z. ft 5 o &mmvfrmyt&®mm 1 1 
so >a©^fttt^s&s i i<n®mv>-m<mwr2>£?\zft 
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•5. m& mx&i 6<Dmm\z&wrz>#mx®i 8 

o %nm<Dmmm-zm&* ®miM&sm\zm 
#$n^.©T, 8 o %n&.<Dm&sm-?m.&*±v>2> 
mmzmm&frfr2>iE0yt& i scdasbi 8 a#¥ 

(c) fc^-T«fc5IC, rr >W©l»ffl8.£*rr*lMMi 
17S«i6ll$. «ftgBl 8©ASBl 8 a'tfatfT* 

'fx**? m&<D'&, >&m\zfe 

0 %*gKt± h U CA^ffl^T^^frofc^, 1 5 0 

x:^i^m<Dmmimm^noz.iz\z^-^T, 

[0 0 6 0] ^flKDSW^ffl^T^S 1 7±\Z 

mm 6 iJitwaw? 9 *w&Ltn\z. m i ic^bfc* 

i^Sl ioo s#s t jJtT^s. 

[0061] *mmmmz&tui, mitts tircmyt&m 
mm a ammomyt&mmm 1 1 a>mm<o—mim& 

Sg#gEB 10 0 £§Sirf -5 d 

(MMmme) mi (a) ~ (c) zmmvtt.wt,. m 
lciifcfiftgii o owffiw^^^iK^t- 

[0 0 6 2] S-T. 07 (a) (C^TJ:^t, ±M_kK: 

*mft? L y72<D3iffi±\zmm2 3&^BK-r-5. arm 
[0063] *nmmm-v\±, myt&®m$tftiii,T, 

*HH >*§?jg «*) tSPVI 5 0 0->U-X©^ 
M8fBt£HH>T, 2 0 0 0 r pmK:T4 0 6>F4X t:>a 

3fc»5 0 0m J/cm l T£ffiB7tU 1 5 Ot 

-Cl^co.^fkMSSr?f '5C:<i:lt«fcoT; J&fMi 2 3 

■ •2 3©»jW4;:i'b(I*Tf»4. epjsj 
[0 0 6 4] A\Z, 07 (b) KjRTJ:3IC. 8*g&Jf 2 



[0 0 6 5] #1C, 07 (c) l:*ti5t, X-yf> 

x ^ >^*5 <fc tffl^w&x ? yv*% m-r Z> c t *t 

10 [0 0 6 6] I7f>yit VX9/12 4CD^a(D»I& 

12 3cD»fl&©-gBdts^-rs«tp(c^fi ; r-5. ®m\t 

mjjmzx.y7>tfZtl2><DT% ?Xi?l2 4»^j2(C 
&«T*8tB&Jl2 3©fc8B2 3a*ti7f>^n§© 

15 Kgi?rrs8ffl&Ji 2 3 (Da*^jx.«8 o %mm\zis.r>t^ 

^TX-y^>^<&ih«)^ < t, «fI&Jl2 3©&SB2 3 a 
*i»#Lfctt*lcfcD. ^«gf^ ^-/t«C<0<aiM8At 

/^-->^$nfc»Bt«2 30x^5;^^^ 
20 2©i®,tT^$n^Ac>ja^©cit^ji-r. 

[0 0 6 7] 0 7 (d) tC^-TJ;5lr, 7X91 

2 4 CitioT, ^— /1tfc<£>ffifl® 8 

Slill 7##e,*lS. WI2 3<D^ISB2 3 a*t® 
#T -5 ' i: (C £ o Tf- A^WfflS® 8 iiWl&Z tl-5 
25 f6^S l 7©^:^$tt. -7X912 4<D-9"<>C<1;0 

» 0ST% i?$*t»5 0 nm<M&m.m 1 7 *»fc. 

[0 068] mz. £%i<n&wj$:m^Tmmm 1 7±\z 

30 i*Ml 0 0 2r#Sdi:^-C€r^)„ 

[0 0 6 9] **M»IBlCJ:n«, ■7X9l2'4Cia 

<o«flgs 2 3 ©«ag©-giw$s#-r-5<fc 3 cwisn 2 3 

35 (^JSJgli7) 08 (a) (b) 

e., 0 1 \z7avfc^m»^m 1 0 0 (Dmomikfttii&m. 
[oo 7o] *r, ti±i;issf 3«^tit* 

«^y^2Srffl*-r5. *i#f7^2©iffl±i: 

40 mffi^3frSaj$-B-^)A<y>"<— ->3 >^7 

[0 0 7 1] 0 8 (a) K^-T J: 5 

y7 r 2©±ffl±tc«{ktt^ig^-x hg^^-rs. m. 

.45 te^0;oTfTP. a^WfCfi. ^^J1/7X9 2 7*Jj;ti: 

x+-^2 8 zm^Tmimmm^-x h 2 6 £^irr 

50 H 2 eSr^-TSCltfc-e^-S. Sftttfi^-Xh2 
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[0072] mit&mm^-x h 2 eotumz, mz. 

5~5 0 0 P a • s-e&o, ^-yisosroi©®^ 

1 0~1 0 0 Pa • sOtirtlcft^iiAWJ 
Lli. /i'^VX^ 2 7(7DJP$«. ^If5 0~3 0 0 
/zm-C&O, WJ^ttcDlS^f. 1 0 0~2 0 0 itm 

[0073] ^mmm-cit, wbMi^-xh 2 6 
tix, ±m-t >*mm xm ttspv 1 5 o o->u- 

X<D*fiW.®m (*SS : 2 0 P a • s) £&fflU 
10 0 umfcbfc. 

[0 0 7 4] M?)V?7,tr 2 7 S! 

immm^-z. brnztum-rz. fornvT^zmiz. w 
it&mm^-x b 2 6 mit&mm*-* h 2 6 

*m?u*2 0 p a • s mit&mm^-x b 

m<DWimm?$\t, mk£i~6 o#gsn?a&o, iscBia 

mm^-xbmommt&noii* ms (b) k^tj: 
v\z, ^-/m^mms^m-r^mm 1 

•5. *SISS^«-C«. 8 0*0-^3 O^IScBbfc^ 1 
5 0t;Tni$racQ^^fc£fT5 CtKi^T. 5=—/^ 
9W6 0IT. )?$))S|!)SO/tm0»Sil7^ 

[0 0 7 5] ^{Cv ^»©ft^Srffl^T^»S 1 7 ±\Z 
mm 6 £ J;£WgB3§^ 9 JMttltf, 0 1 K« Vtz¥ 

m&mm 1 o o ^ t^T^s. 
[0076] ^js^iiic^nti, ^btt^ag^-^. t- 

ffiffi&yntx^iftgil 0 0£§3iTr -5 

<^«s^»8) 09 (a) ~ (c) m 

[0 0 7 7] 09 (a) (^-Tct5(C, ±®±(C 

tSSf 3 nt 7 ^ 2 *mMLtc'&, 

¥m<*?-v7 2 ©±®±icjg 1 g^ttiitfl&ji 1 1 «»a 

IS 1 1 KDJgfijcfcL tflAfcL iSfttt 

P V I 5 0 0 xU-XO^^IUJI^ffll^T, 2 5 0 0 



r pmfcT.4 0#fflx hf>3- hfe^J:^^*i&fTofc 
8 0t:t?3 0^PflO{R^*fr^^<i:fc«fcoT, |g 

1 1 1 

[0 0 7 8] %.\z, ®9 (b) c«-rj:5ic, mm? 

05 ->©iSftg|$l 5 4tt^l 7* 1 2*^L 

i mytammm 1 1 teat 5 0 *mm-t -a. **js^ 

fi8"C«, Bft* 5 0 0 m J / c m'Tft 5 0 <DMM *ff 
3te5 0©MI4fc«koT> &3feg&l 6#t£j£r«. 
[0 0 7 9] 09 (c) it^riptC, 3fc5 0£ 

io Bi#*bfc^i^ft«*BtHi i shirrs, ^^foi 
g&i simmstix. si$fi^2 i*t»i«sti*.-s 

*«»»-ettv 1 O^TKBSHk^HJ^ASrffl^Tgi&S 
15 fT-?fc&> 1 5 OKXI&ffflCDmmtflllW&ftvZ.iilZ 
ioT, f-/^9W9 0ST, ff$*^2 0jimO 

ss i &mm 2 i *#fco 

[0 0 8 0] 'A\Z. 09 (a) ~ (c) CDIg£*iDjg 

t^iiaot, 09 (d) i^-r«k-5fc, mi-iasm 
20 2 1 i mms 2 1 ©i®<fc o m^±m zm^-zm 
2»gi2 2 4Mt%. c<Di5icLT. mmmm 

2 l*5J:i^W^2i^ig:B2 2*#L, pgatt©fiij®$ 
*f-TSIfi»S*^T-5 C £7&*-T?££. £ 2 $6^® 2 2 

25 [0081] *r, 09 (c> \z^-rm i mmm 2 1 © 

Jgli®g:Jf 2 1 <D±®iD^U±MS:#-r-5£2 
«3tttt»«Ji*»i«-rs. $21%|$W1I:$ 
2/t^->(DS3ta5^WrS£2 7^- hTX^^bt 
0£&»»Lfc&. Jt5 0^fiBW$tlfc£2^tt» 

30 mm&mm?z>£. 09 (d) cgti^c Jg2*ggt 

12 2*t#f,tl^„ imgl2 1 <D-bffi<fcO?g2iSife» 
12 2©±ffl^3R<-r2.fcJ6, £2^tt»)itB$^^ 

1 2t*3ttS£l/t^->w^g5l 5J:0t>. £2 
35 7* h VX^C*5tt-5£ 2/1^- >©S^&/h$<-T 
I(i)^t^l«g[l2 lOHC^SLH t 

i»»i2i©f^©o. i-~3mmm\z-?z>z\htiw 

tbK ^2ffitI2 1©f$©0. l~3fgg 

40 [0 0 8 2] *Hiai»J8-Ctt, «!3ttt»JIB#»i:UT. 

>=^§3is (ft) aapvi 5 0 0 vu-x'oo^tf 

S^B&^ffl^T, 2 5 0 0 rpml;T4 0M»lXt:>3 
-hte(C<k-S>^€rfT^fc«, 8 0 < C-C3 O^HCDlgft 

45 £2®^»IgSI'S7t»5 0 0mJ/cm ! r3t 
5 0(DM»*frVi, ^>T1 OS^TKgYt^h'J^A^ffl 
<^T51&£frofc&. 1 SO-C-Cl^O^fki&a* 
fifpdtCioT. 7^-/1^1 0 Am 9 0 ST. J?£#i® 
2 0 Mm©3!2JggUl2 2Sr*fc. CC9,J:p (C Lt^t 

50 ^4 0 um<Dmmvi<D®m&ft-tz>m&m&Mf$.i,rz. 
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ft*, mm-a^zm 1 tmm.2 1 <D±m<D±&2 l «, 

.#1)1 O/amfcLfc. 

[0 0 8 3] 4WHOtt«*fflHT. Pgg^OffliJ® 

[0 0 8 4] **K»»K:«fcn«. JB17*'HV^^* 

[oo85] a:*, ^mmmmT\t. mimmm2 i& 
jctfx 2 in 2 2 e*#s0flft%tt*ff*mft>5 awt 
l^a>. m i wjmi 2 1 ts&tfm 2 «fs&» 2 2 

ftSB<fc9*K ^27* hVX^ 1 2lC43lt-&m2^^ — 

[0 0 8 6] « ltmig2 1 *U:tf)§2IUM2 

2©2S0O«-&S«9^e5»-^bfc* t . 0 9 (a) ~ 
(c) ©XSSr^Ojg-rcit^i-pT. 3BK±C9*fiig: 

[0 0 8 7] 

[si] *5m<nmmmm i tc^^s^^s i o o 
[02] *5&w<nmffimmi izfrfrz>*m&mw2 o o 
[03] ( a )~(c)tt, *&<mc>mfmi&2*:wm 
[04] (a) ~ (c) *.%w<Dnmm& 3 siaw 
[05] (a) ~ (d) tt, *&mv>nm&m4*isim 
[06] (a) ~ (c) a. *ftm<D&mBm5&mw 
[07] (a) ~ (c) «. *%w<Dmmmm6$:mw 
[08] (a) i5«ttf (b) it. ^mw&mmmi * 

[09] (a) ~ (d) ft. *§8^»JligJ£!g8£Iftipi 



J#B8 2001-1 18956 

[010] (a) 8f*(O^lftSt3OO©¥ffi0 
T&D, (b) H «f*©¥i#gf 3OO®iS0-e 

05 [«W©I»9n 





2 






3 






4 






5 


©us 


10 


6 


S3 IS 




7 






8 






9 






1 0 




15 


1 1 a 






1 1 b 






1 1 






1 2 






1 3 




20 


14 






1 5 


f ftl? 




1 6 


!Sftg& 




1 7 






1 8 




25 


2 1 


SI 1 WISH 




2 2 


S82*n»@. 




2 3 






2 4 






2 6 


BMttf=8fIi^-x h 


30 


2 7 






2 8 


X^-v 5 




3 0 






3 1 


v^y-v^xt-g 




5 0 


ft 


35 


5 1 






5 2 






1 0 0 






2 0 0 






3 0 0 




40 


3 0 2 






3 0 3 






3 0 4 






3 0 5 


mm 




3 0 6 




45 


3 0 7 






3 0 8 





2002 11 29 14:15 



ftffi2 00 1-118956 



mi] 



[02] 



100 





200 



[14] 



(a) 



U 7 



(a) 



11 7 



50 15 



2 16 



50 



15 



14 



11 



12 



L 1 52 



7 2 16 



(c) 



7 



17 

4- 



17 



(c) 



[08] 



26 



(a) 



> z | 



» i g 1 p g r 



- 11 - 



2002 11 29 14:15 



ttm 2001-118956 



[0 5] 



[@6] 



(a) 



1 



(a) 



3 11 7 



S7XZXZS 



(b) 



so 

k. 



3 

6^ 



v / 2 



15 



14 



12 



16 



7 2 



(c) 



3 16 

7 2 



17 



I \ \ jS \ 



(b) 



(c) 



60 

i 

>vv z 



15 



14 

,J,„ 3 ^ 12 



sky*/ z g!g g ^<C ^ i8 



16 



7 2 



18a 



7 



17 



j Jl 



i s s ^ \ r 



[0 7] 



[0 93 



(a) 



23 7 

2 



(a) 



11 7 



(b) 



23 24 7 



(b) 



50 



15 



14 



U-S. 



12 



•16 



^ — 18 



5 p g [ 



7 2 



(c) 



.23 a jj3 24 7 23a. 



3 2 



<c) 



,4 



-21 



5 P P S I 



7 2 



7 



17 



j 



(d) i v v ^ g r 




7 2 



- 12 - 



2002 11 29 14i 1 5 



4$BB2 0 0 1 -1 1 8 9 5 6 



[HI 0] 




302 



az)ftwm mm x$ 30 «z)&w% ths m 

(72) ftmm mm mm 

35 



- 13 - 



2002 II 29 14:15 



